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Background: The purpose of the present study was to investigate the relation between the extent of bladder distention and 
the rise of blood pressure in middle aged women. 
Methods: In a cross-sectional, descriptive observational study, we obtained data from 172 middle aged women at a health 
promotion center of Pusan National University Hospital. We measured duration of urine-holding as the degree of the 
extension of bladder distention. Blood pressure was measured twice while holding urine and immediately after urination. 
Urine holding with full bladder was conﬁ  rmed by abdominal ultrasound.
Results: Difference in systolic blood pressure was 4.2 ± 10.7 (P < 0.001), and that in diastolic blood pressure was 2.8 ± 7.7 
mm Hg (P < 0.001) between holding urine and immediately after urination. There was no signiﬁ  cant correlation between 
the urine-holding duration and differences in systolic and diastolic blood pressure.
Conclusion: Our ﬁ  ndings suggest that systolic and diastolic blood pressure is increased by urine-holding at least 3 hours 
after the last urination in middle aged women. Thus in practice, blood pressure should be measured after the bladder is 
emptied. 
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has been also shown to cause a rise in BP in anaesthetized dogs 
and cats, and patients with spinal cord injuries.
2-4) Szasz and 
Whyte
5) reported that diastolic and systolic BP rose in seven 
normal volunteers, and four patients who were in relatively good 
general condition at the height of bladder distension during the 
course of the oral fl  uid load and retrograde fi  lling tests. Scultety 
et al.
6) also observed that BPs were significantly elevated in ten 
healthy volunteers aged 21 to 56 years when their bladders were 
uncomfortably full or after excess fluid loading. In all instances, 
it seemed that the distension of bladder is a factor to elevate BP. 
However, previous studies were conducted on a small number 
of patients and the practical significance in the association 
between the extent of bladder distension and the rise of BP was 
not assessed. As reported in the literature, the prevalence of 
hypertension increased with aging. In women, the change was 
particularly marked aft  er menopause.
7) Accurate measurement of 
INTRODUCTION
O’connor
1) observed that blood pressure (BP) fell after 
prostatic obstruction was relieved. Distension of the bladder Eun Jung Choi, et al: The Impact of Bladder Distension on Blood Pressure
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BP is necessary for the diagnosis of hypertension. Th  us  American 
Heart Association reported factors including bladder distension 
that can aff  ect the measurement of BP, but it did not suggest any 
specifi  c guidelines about bladder distension.
8) Th   us, the purpose 
of the present study was to investigate the relation between the 
extent of bladder distention and the rise of BP. 
METHODS
1. Participants
In a cross-sectional, descriptive observational study, we 
obtained data from 172 middle aged women aged 40 to 60 years 
at a Health Promotion Center of Pusan National University 
Hospital. Patients who had been diagnosed hypertension 
with anti-hypertensive medication, cardiovascular diseases, 
diabetes, cancer, liver disorders, abnormal urological condition, 
or taking any medication affecting BP were excluded. Patients 
with hypertension without anti-hypertensive medication were 
included in this study.
2. Measurements
Urination normally occurs every 3-4 hours, thus BP was 
measured at least 3 hours aft  er the patients had the last urination. 
Abdominal ultrasound was performed to determine whether 
a participant has a full bladder with a bladder volume of 400 to 
600 mL.
9) Th   e ultrasound instrument used was the Bladder Scan 
BVI 2500 (Diagnostic Ultrasound Corporation, Redmond, WA, 
USA). Th   is is a portable batt  ery-operated machine consisting of 
a handheld scanner and a small instrument box with a screen for 
digital display. It contains soft  ware that automatically computes 
bladder volume using the bladder’s front and back wall locations. 
BP was measured after the participants took at least 5 minutes 
of the rest in a chair with their backs supported and their arms 
bared and supported at heart level, following recommendations 
of JNC VII.
10) Participants were refrained from smoking or 
ingesting caffeine for 30 minutes preceding the measurement. 
Measurement of BP was performed during urine-holding and 
aft  er urination by a skilled nurse using a validated oscillometric 
automatic BP monitor (BP203RV-II; Nippon Colin, Komaki, 
Japan).
11,12) Duration of urine-holding was defined as the time 
taken from the last urination until BP measurement. 
3. Statistical Analysis
Systolic and diastolic BPs before and after urination were 
compared by paired t-test. BP was classified according to the 
recommendation of the JNC VII report.
10) Changes in classi-
fication of BP before and after urination were analyzed by 
Friedman test for repeated measurements. All P-values are two 
sided, and P < 0.05 was considered statistically signifi  cant.
RESULTS
Participants had an average age of 54.5 (± 9.9) years and an 
average body mass index (BMI) of 23.9 (± 2.8) kg/m
2. Their 
duration of holding-urine ranged from 3 to 15 hours (7.0 ± 3.4 
hours). Systolic and diastolic BPs were 124.2 ± 20.8 and 78.3 ± 
13.3 mm Hg while subjects had been holding urine for at least 
3 hours since the last urination, but decreased to 120.0 ± 21.0 
and 75.4 ± 12.3 mm Hg, respectively aft  er urination. Th  e  average 
diff  erences in systolic and diastolic BP before and aft  er urination 
were 4.2 ± 10.7 mm Hg and 2.8 ± 7.7 mm Hg, respectively (P < 
0.001) (Figure 1). Th   ere was no signifi  cant correlation between 
duration of holding urine and diff  erence of systolic (r = -0.053, 
P > 0.05) or diastolic BP (r = 0.015, P > 0.05) aft  er adjustment 
for age and BMI. The subjects were compared the change of 
their stage among normal, prehypertension, and stage 1 and 2 
hypertension before and aft  er urination. Aft  er voiding urine, the 
numbers of subjects in normal, prehypertension, and stage 1 and 
2 hypertension were 92 (53.5%), 40 (23.3%), 29 (16.9%), and 11 
(6.4%) respectively. 24 people (26.1%) out of 92 in normal group 
Figure 1. The comparison between pre-voiding and post-voiding 
blood pressure (BP).Eun Jung Choi, et al: The Impact of Bladder Distension on Blood Pressure
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deaths per year may be att  ributable to hypertension.
13) According 
1998-2007 Korea National Survey, hypertension was very 
common among Koreans, especially among elderly and people 
with higher BMI. A higher rate of hypertension was also noted for 
postmenopausal women.
14)
Accurate measurement of BP is important for diagnosis of 
hypertension. BP should be measured while a subject is sitting 
on a chair with a back and the subject’s arm should be placed on 
the same level as heart. Caff  eine, exercise, and smoking should be 
avoided for at least 30 minutes prior to measurement.
10) Another 
guideline mentions briefly that bladder distension might cause 
signifi  cant deviations in measured BP.
9)
We found that BP significantly decreased after emptying 
bladder as compared to that while bladder distension. Th  us,  the 
distension of bladder raises BP. However, the correlation between 
the extent of bladder distension and the rises of BP was not 
signifi  cant, suggesting that though holding urine could elevate BP, 
and BP was not elevated proportionally as the duration of holding 
urine. Th   is phenomenon suggests that there was so-called ceiling 
effect on the elevation of BP and that urine volume in bladder 
did not always correlate with the duration of holding urine, 
because the rate of bladder fi  lling would vary depending upon the 
fl  uid intake, the state of renal function, and individual variation. 
Distension of bladder has been recognized as a factor to elevate 
BP. In practice, it is oft  en observed that patients with normal BP 
found themselves having a high BP when BP was measured while 
holding urine for a long time as a previous study.
1) However, the 
correlation between the extent of bladder distension and the rises 
of BP and whether the correlation is proportional have not been 
determined. 
after urine-voiding changed their stage (20 in prehypertension, 
4 in stage 1 hypertension) during holding urination. 17 people 
(42.5%) in prehypertensive group after urine-voiding changed 
into the stage 1 hypertension group during holding urination. 
Being stage 1 hypertension aft  er urine-voiding, 12 people (41.4%) 
had experienced their BP elevated during holding urination, so 
they were classified into the stage 2 hypertension group. Urine 
voiding brought significant BP lowering results (Table 1 and 
Figure 2).
DISCUSSION
Prevalence of hypertension is estimated to be as much as 
1 billion individuals worldwide, and approximately 7.1 million 
Figure 2. Changes in classification of blood pressure before and 
after urination. 1. normal: <120/80 mm Hg, 2: prehypertension, 
120-139 or 80-89 mm Hg, 3: hypertension, stage 1, 140-159 or 90-
99 mm Hg, 4: hypertension, stage 2, ≥160 or ≥100 mm Hg.
Table 1. Change of blood pressure after urine voiding according to classiﬁ  cation of blood pressure (n = 172).
Category Normal Prehypertension Hypertension, stage 1 Hypertension, stage 2 Post-voiding
Normal  68 20   4   0   92 (53.5)
Prehypertension  11 12 17   0   40 (23.2)
Hypertension, stage 1    0   5 12 12   29 (16.9)
Hypertension, stage 2    0   0   0 11   11 (6.4)
Pre-voiding 79 (45.9) 37 (21.5) 33 (19.2) 23 (13.4) 172 (10.0)
Values are presented as number (%). P < 0.001 by Friedman test. 
Normal: <120/80 mm Hg, Prehypertension: 120-139 or 80-89 mm Hg, Hypertension, stage 1: 140-159 or 90-99 mmHg, Hypertension, 
stage 2: ≥160 or ≥100 mm Hg.Eun Jung Choi, et al: The Impact of Bladder Distension on Blood Pressure
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The urine storage process has been known to depend on 
the coordinated control of a storage chamber, the bladder body, 
its outlets, the bladder base and urethra, but the mechanisms 
underlying this process are poorly understood.
15) Funke et al.
16) 
reported that there was a significant correlation between the 
changes of the arterial pressure and arterial plasma renin activity 
in ten patients with chronically distended bladder due to benign 
prostatic hyperplasia before and after bladder drainage. They 
suggested that the renin-angiotensin system might be involved in 
patients with bladder distension. Hogenson
17) said that following 
surgery and anesthesia, increased sympathetic stimulation 
caused by a high level of circulating catecholamines can lead to 
acute postoperative hypertension, and bladder distension may 
be a causal factor. Another possible cause of the diff  erence of BP 
between before and after urine-voiding is a 'white coat' effect. 
When BP was measured for the fi  rst time at the health promotion 
center, subjects might be somewhat nervous. During the second 
measurement of BP, subjects might be settled. This change of 
psychological state can infl  uence their BP.
18)
In this study, duration of bladder distension was calculated 
indirectly by asking to the patients. Although only the patients 
insisting they surely remembered the duration of urine-holding 
were included and abdominal ultrasound was performed to 
confirm a full bladder, depending on patient’s memory is a 
limitation in this study. Unfortunately, we also did not perform 
real-time ultrasound measurement of bladder volume in our 
subjects. Ideally, BP should have been measured first at the 
emptying state in bladder, and then BP should have been 
rechecked repeatedly over time till bladder would be full. The 
present study, however, could not get the baseline BP because 
when the subjects had arrived at the health promotion center, 
they had already been holding urination at least for an hour.
In conclusion, systolic and diastolic BPs were elevated by 
bladder distension of at least 3 hours of urine-holding, but there is 
no positive correlation between the extent of bladder distension 
and the rise of BP in menopausal women. Our fi  nding suggests 
that distension of the bladder is a factor to increase BP, thus in 
practice, BP should be measured aft  er emptying the bladder. 
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